wo 2005/042464 



68 
CLAIMS 



PCT/GB2004/004464 



1. Use of a compound according to Fonnula I in the manufacture of a medicament for the 
treatment of a disease caused by a disturbance in tbe activity of die androgen receptor^ wherein 
Formula I is defined as: 

R7 

Foramlal 

in which; 

Ri and Ri are the same or different and independently selected from the groiq> consisting of; 
hydrogen, halogen, d-do alkyl, Ci-Cio substituted alkjd, CrCio alkenyl, C2-C10 alkynyl, Ci-Cio 
alkoxy, Ci-Cio alkenoxy, Q-Cio alkynoxy, CrCio alkylthio, CrCw alkenylthio, Ci-Cio 
alkynylthio, Cs-Cio ai^duo, d-Cio alk^sulphone, Ci-Cio aOcenylsu^hone, Ci-Cio 
alkynyisttlphone, Cs-Cto aiylsn^ihone, Ct-Cio alkylsu^hoxide, CrCio alkenylsutphoxide, CrCio 
alkyn^sdphoxide, Cs-Cio arylsulphoxide, Ci-Cio alkylaryllhio, Ci-Cio all^Iarylsulphone, Cl-Cio 
alkylarylsulphoxide, Cs-Cio ai>i or C5-C20 heteroaryl, optionally substituted with 0, 1, 2 or 3 
groups o f R* ^ch groups may be the same or different or Ri and Rj may togetiier form a 
Cs-Cio cycloalkyl grot^; 

and R4aie the same or dififerent and indepradentty selected fiom hydrogen, halogen, 
C1-C20 alkyl, C3-C7 cycloalkyl, C2-C4 alkenjd, C2-C4 alkynyl, CrC4 alkoxy, CrC4 
alkenoxy, CrC4 alkynoxy, Ci-C* attylAio, CrC4 alkenylthio, Ci-Ca alkynylthio CrCo 
aDcylsulphone, Ci-Cio alkenylsulphone, d-Cio alkynylsulphone, Cio arylsulphone, 
CrCio alkylsulphoxide, Ci-Cio alkenylsulphoxide, CrCio alkynylsulphoxide, C(f. Cio 
arjtoulphoxide,CrC,o alkylarylthio, CrC,o alkylarylsulphone, CrCio 
alkylarylsulphoxide, Cc-Cis aiyl, C5-C20 heteroaryl optionally substituted with 0, 1, 2 or 
3 groiq)s of R^which groups may be the same or different; or can together form a keto 
group; 

R5 is chosen &om the group consisting of; nitro, cyano, -CH2CN, -COMe, acetic acid, 
halogen, sulphonic acid, -SO2CH3, aldehyde, carboxyiic acid or ester, phosphonic acid 
or ester, 
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R5 is chosen fiom the groiq> consisting 0^ hydrogen, Ci-Cs alkyl, halogai, CN, COjH, 
CHFa,CH2ForCF3; 

R7 is chosen firom the groiqi consistmg of» H, halogen or d-Cs alkyl; 

R« is chosen fiom the group consisting ofi hydrogm, CrCs alkyl, halogen, Offi, CH2F 
orCFj; 

X is chosen firom the ffoxxp consisting of; -*IH-, -0-, -S-, -SO-, -SO2, -Se-, -Te- or -S- 
S- 

Y is chosen fiom the group consisting ofi hydrogen, hydroxy, -CH20H, melhoxy, NH2, 
uhbranched, branched or cyclic C1-C5 alkyl, unbranched, branched or c^lic -MH(Ci.C 
g); unbrached, branched or cycKcN(Ci-Q)2.-NIH(Qaryl).-^^ 
heteioarid), and -N(C5-C 10 hetCToaijd)^, Cs-C to heteroaryl wherein any of said ary! or 
heteroaryl groiqjs are optionally substituted with up to 3 gpyvtps of R*which groups may 
be the same or different; 

Z is chosm fiom the group consisting of; C, N, or 0; 



R' represents a member selected from: hydrogen, halogen, -CN, OH, CO2H, CHO, NO2, 
-NH(C,.C4); N(C,.C4)2, -NH(Cfiaiyi), -NCCs aryl)2, -NH(C5.C ,0 heteroaryl), and - 
N(Cs.C 10 het6roaryl)2 ; or a pharmaceutically acceptable salt thereof. 
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2. Use according tD claim l,wfaeiemRi 0i/andR2aieH,(S)-xneaxyI,niettQr],(R)- 
efcyl, (S)-e1hyl, e%l, (RVpropyl, (S>proRyl, propyl, (S).bu1yl, (S)-l-nielhyl.propyl. (S> 
2-me%l-proHrl,(R)-isopropyl, (S)-isopropyl, isoproiqrl, qrclopmiyl, -(^ 
CHaSCBfePh, (S) -bai2yl,4-chloio-bai2yl,0S)-3.ni^yl4-H-m^ 

3. Use according to either of the preceding claims wherein Ra is chosen from 
the group consisting of; hydrogen, mefliyl, ethyl, phenyl, 3-hydroxy phenyl, 
4-hydroxy phenyl, or forms a keto group together with R4. 

4. Use accordmg to any of the preceding claims wherein R4 is H, methyl, or 
forms a keto group together with R3. 



5. Use afiooi#()ig iici aoy of tepi«eeditig tiUms v/bexaa Bs i& NO^i CH, CH^CNI 
orCOjJI; 

7. nGeaooQa&QtDaayofftepKsoed^daimBwb^ isHorMb; 

S. UseacconlmgtoaiQrofaepiBcednig 

9* UGc^cttttd^Qgtoa]9oftbprBced!^gcd^ 

10. UQBaocaI^g1Dal^oftfaepIBOedi^gclaim 
(CI^CEb) 2» p^wndioQ^ or 4*iiKE&"2rylSDxba{ 

11. UseaecoidinglOBnyofliiepeoedingcI^ 

12. Us&aocQn!iagiomkyofte{A»cedlpgo]ain^ 
dnsen tooifiie gnwip ccnsistiogo^ 

2^MBAi!yl-2^(4-]ntxD-3-1df^^ . 



SUBSTITUTE SHEET (RULE 26) 



71 



(S>2-(4-Nitn>-3-1iifh](mxifitli^ 1 -ol; 

2-Mefl^2-(3-hydiojQr-4-mtiD-pheny^^ 1 -ol; 

[l-(3-Nfc%M-mtiD-plienylanimo)-cyclopentyi]-me&m 
(S)-2-(3-Me%M-nitio-phenykrdno)-but^ 
2'MethyU2-(6'methyl'5-nitro-pyridim'2'ylammoy^^ 
[ l-(6-Methyl-5-iutio-pyridme-2-ylam 
(S)-2-(6-Me%l-5-iiitio-pyridih2ylai^ 2-pheiQrl-eftianol; 
(S) -2-(6-Mefliyl-5-iiiin)-pyiidine-2-yfann^ 
(S)-2-(6-Me%l-5-mtn)-pyridm-2-ylammo)-but^ 

(DL) -3-(4-CMoro-pheityI)-2-(6-nie%l-5-mti^ -propan-l-ol; 

(S)-2-(6-Mdhyl-5-nhio-2-|>yridm-2-ylami^^ acid; 

(S>2-(6-Me%l-5-ratn^pyridm-2-ylamino>propanr 1 -ol; 

2-(23-Dimfi%I-4-nitix)-phQiylan}mo)-2-i^ 

(S)-2-(3,5-Dime%l-4-m1iXHphatylain^ 

4-(2-Hydro7^-l,l-din)efi9l-ediylain^ 

4-(l-HydiQ3QnxieQiyl-cyclcq3aityla]]^ 

(S)-4-(l-Hydioxyinefl:iyl-c^lopeaty]aiD^ 

(R).4-(l.HydiD3^nie%l-butylamnu>^ 

(S)-4-(l-Hydro;9niedi^biityiaii^ 

[4-((S)-l-Ify<]]mymefiiyl-bulyIa^ 

[4-((R)- 1 -Hydnn^niedQ^-liut^^ 

[4-((S)- l-Hydiaxyiiie%l-3-iiiedQl-butyl^^ 
4-(2-Hydio}^- 1 J-dimellQrl.eftyIainmo)-2-nie%l-^ 
6-(2-Hydro:^- 1,1- dimefl][3d-e%lainino)-2-raefli>4-nicotmQn^^ 
4-(2-Hydioxy- 1 ^l-damSa^'dlsfimasi^^ 
and (X)nq)ounds having fte fixmoula: 
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02N 



m Tidikil B9, Re and Z are as defined m fte foltowing table: 
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R9 


R6 


Z 


1 








CF3 


CH 


H 


CFj 


CH 




CFj 


CH 


HO- — S^x'^X^^ 


CF3 


CH 




CF3 


CH 


HO 


CF3 


CH 


HO OH 


CF3 


CH 
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R9 

. H 


R6 

CF, 


Z 

CH 








CF, 


CH 








CF, 


CH 






A*" 


CF, 


CH 








CF, 


CH 








CF, 


CH 








CF, 


CH 








CF, 


CH 






1 H 

0 


CF, 


CH 
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R9 


R6 


Z 








H 


CF, 


CH 


^ NH 


CF3 


CH 


1 

k 


CPs 


CH 




CF3 


CH 


H 


CF3 


CH 


H 


CF, 


CH 


H 

/ OH 


CH, 


N 




CH3 


N 


H 


CH3 


N 
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R9 


R6 


z 










CSb 


N 




CEb 


N 




Cft 


N 


HO 


CH> 


N 






N 






N 


4< 




N 






N 






N 
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R» 


R6 


Z 




CH3 


N 




CH3 


N 




CII3 


N 


OH 


CH3 


N 




CH3 


N 


M 


CH3 


N 




CH3 


N 




CH3 


N 
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CH3 


N 




CH3 


CH 
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R6 


z 


















CH, 


CH 






H 


CHs 


CH 








CH3 


CH 






HO^'^Y ' 


cm 


CH 








CHs 


CH 






MO 


CHj 


CH 








. CHj 


CH 


















CHj 


CH 


















CH3 


CH 
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H 

k 


R6 


Z 

CH 








H 


CHb 


CH 









A^QrEfdaxxy^l^'ikKl!^ acid; 
(6*M9di^S-ixilio-2-p9fndiii-2'yIfla^^ mfiflo/l esta; 

4- l(R) -2-BydrQaEy-i-methyl-ethylainizto} -a-trifluoromethyl-benzonitrile 

4- ((R) -l-Furan-2-yliittthyl-2-hydzoxy-ethylamlno| -2-tri£luoromfitbyl-benzoaitrile 

(R) -3-Puran-2-yX*2« (S-nietbyl-5*iiltro-pyrldin*2*ylamliio) -propan-l-ol 

2- (6-Miethyl-*5-nitro-iiyrldln-2-yIamliio) -heptan-l-ol 

3- cycIopentyX-2- (6-methyl-5-nltro-py]:idin-2*ylaRiixio) *propaii*l-ol 
2- {6'Hetliyl-5-nltzo-pyridin-2-ylflul£anyl) -ethanol 

[!•» (4*Flixoro-3-methyI-phenyIaniino) •cyclopentyl] -methanol 
X- [4 - .(2-Hydroxy- 1,1- diraetliyl - pthylamlno) -2 - trifXuoromethy 1 -phenyl] - ethanone 
1- (4- ( (S) -X-Hydro3cymethyl- 3 -methyl -butylamino) -2-trl£luoromethyl-phenylJ -ethanone 
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1- (4- (l-Hydro3cymethyl-cyclopentylamino) -2-trif luoroBsethyl-pheuyll -ethanone 

[1- C4-HethaiiesulfoayX*3«roetl]yl-pheiiylamlno) *cyclopentylI -methanol 
2« 2-])lm8thyl-3- (6-niethyl-5-nltzo-pyridln-2-ylamino) -propan-l-ol 
2, 2-Dimethyl-3- (3-metfayl-4-nitro-pheiiyla]nliio) -prqpan-l-bl 

4- ( (R) -1-Benzylsulf aiiylmetljyl-2-hydro3^-ethyXamlno) -2-trif luoromethyl-benzonitrlle 
(R) *2- (6 -Methyl- 5-nltro-pyridln-2-yIaialno) -3-phenylmethaneaul£inyl-propan-x-ol 

4* ( (R) -2-Bydroxy-l-phenylmethanesuXf Inylmethyl-ethylaDiino) -2-trif luoromethyl-benzon 
itrile 

fx- (4-Nltro-phenylamino) 'cyclopentyl] -methanol 
(S) -a- (4-Nltro-phenylamlno) -pentan-l-ol 

18) -4-Nethyl-2- (4-nitro-phenylamlno) -pentan-x-oX 

CX- (2-Bromo-4-nltro-phenyXamino) -cycXopentyX] -methanoX 

(S) -2- (2-Bromo-4-nitro*phenyXamlzio) -pentan-l-ol 

(S) -2- (2-Bromo-4-nltro-phenylamlno) -4 -methyl -pentan-l-ol 
or a pbanuBoeiiticalfy acceptable salt flmeoE 

13. Use of compound according to claim 1» wherein Ri or R2 is a 

Cfi-Cio aiythio comprising an aryl-substitiited sulfur-containing Ci-Cio alkyi 
group. 

14. Use ofa compound according to claim 1, wherein in R] or the 
alkylsulfur is substituted with a Ce aiyl group. 

15. A pharmaceutical composition containing a compound as defined in Formula I of 
any preceding claim. 
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16. Use according to claim I wherein the disease is caused by an increase in 
androgen receptor activity. 

17. Use according to any of claims 1-14 or 16 wherein die disease is chosen from the 
^oup consisting ot prostate cancer, lipid abnormaKties, cardiovascular disease and 
psychological abnormalities, male pattern baldness (alopecia), benign prostatic 
hyperplasia (BPH) and acne, hirsutism, amenonha, hypogonadism, anemia, diabetes, 
defects in spermatogenesis, cachexia, osteoporosis, ostcopaua, and muscle wasting. 

18. A compound as defined by Formula I : 




Formula I 

in which; 

Ri and Ra are die same or different and independently selected from die group ccmsistizig of; 
hydrogen, halogen, Ci-Cio alkyl, Ci-Cio substituted alkyl, CrCio alkenyl, C2-C10 alkynyl, Ci-Cio 
alkoxy, Ci-Cio alkenoxy, Ci-Cio alkynoxy, CpCio alkylfliio, Ci-Cio alkenyldiio, Q-Cio 
alkynylfliio, Ce-Cio aiylthio, Ci-Cio alkylsulphone, Ci-Cio alkenylsulphone, Ci-Cio 
alkynylsulphone, Q-Cio arylsulphone, Ci-Cio alkylsulphoxide, Cj-do alkenylsulphoxide, Cj-Cio 
alkynylsulphoxide, Ce-Cio arylsulphoxide, Ci-Cio alkylarylthio, Ci-Cio alkylarylsulphone, Cl-Cio 
alkylaxylsulphoxide, Ce-Cio aiyl, or G-C20 heteroaryl, optionally substituted with 0, 1, 2 or 3 
groups of R" which groups may be the same or dififeient; or Ri and R2 may togedier form a. 
C3-C10 cycloalkyl group; 

S3 and lU are the same or different and independently selected fiom hydrog^ halogen, 
C1-C20 all^l, CrC? cycloalk^, CrC« alkenyl, CrC4 alkynyl, CrCU alkoxy, Ct-C* 
dXksmxy, Ci-Ci alkynoxy; CrC4 alkylfluo, C1-C4 alkenyltbio, C1-C4 alkynyltMo Ci-Cio 
alkylsu^hon^ Q-Cto alkenyhnilphone, Ct-Cio alkynylsulphone, Cs. Cio arylsulphone, 
Ci-Cto alkylsulphoxide, Ci-Cio alkenylsulphoxide, Ct-Cio all^ylsulphoxidd, Cs- Cio 
arylsulphoxide, CrCio all^larylthio, Ci-Cio alkylarylsulphone, Crdo 



SUBSTITUTE SHEET (RULE 26) 



wo 2005/042464 PCT/GB2004/004464 

82 

alkylaijdsulphoxide, Ce-Cis aryl, Cs-Cuheteroaryl optionally substituted widi 0, 1, 2 or 
3 groups of which groups may be the same or different; or can together hm a keto 
group; 

lU is chosrai from the groi^ consisting of; nitro, cyano, -CH2CN, -CX}Me» acetic acid, 
halogm, sulphonic acid, -SO2C3I3, aldehyde, carboxyiic acid or ester, phosphonic acid 
or ester; 

R6 is chosen from the group consisting 0^ hydrogen, CrCs alkyl, halogen, CN, CO2H, 
CHF2,CH2ForCF3; 

R7 is chosm from the group consisting 0^ H, halogen or CrCs aDc^; 

Rs is chosen from the groiq) consisting of; hydiograi, CpQ aOgrl, halogen, CHF2, CHzF 

X is chosen from the group consisting oft -NH-, -0-, -S-, -SO-, -SO2, -Se-, -Te- or-S- 
S- 

Y is chosen &om the group consisting of; hydrogen, hydroxy, -CH20H, methoxy, NH2, 
imbranched, branched or cyclic CrCs aBcyl, unbranched, branched or cyclic -NH(C|.C 
s); unbranched, branched or cyclic N{CrC8)2, -NH(C6aryl), -N(C6aiyl)2, -NH(Ci-Ci(> 
heteroaryl), and -N(C5-C w heteroaxyi)2, C5.C 10 heteroaryl wh^in any of said aryl or 
heteroaryl groups are optionally substituted with up to 3 groups of which groups may 
be the same or different; 

Z is chosen from die gtoiq) consisting of, C, N, or 0; 

R' represents a member selected from: hydrogen, halogen, -ON, OH, CO2H, OHO, NO2, 
-NH2, -NH(Ci.C4); N(Ci.C4)2, -NH(C6aryl), -N(C6 aryl)2, -NH(C5-C » heteroaryl), and - 
N(C5-C 10 heteroaiyi)2 ; or a phannaceutically acceptable salt thereof. 
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with the proviso that the compound is not 




19. A compound according to claim 18, wherein Rt or/and 1^ are H, (S)-methyI, 
methyl, (R)-ethyl, (S>e%l, e&yl, (R>propyl, (S)-propyl, propyl, (S)-butyl, 
(S>l-mefliyl-propyI,(S)-2-me%l-propyl,(R)-isqiropyl, (S)-isopropyl, isopropyl, 
cyclopentyl, -(C3!2)2SMe, (R)-CH2SCH2Ph, (S)-benzyl,4-cliloro-ben2yl, 
(S)-3-me1hyH-H-indoIeor (S>phcnyl; 

20. A conq)ound according to either of claims 1 8 and 19, wherein Rs is chosen from 
the group consisting of; hydrogen, methyl, ethyl, phenyl, 3-hydroxy phenyl, 
4-hydroxy phenyl, or forms a keto group together with R4. 

21. A compound according to any of claims 18-20. wherein B4 is H, methyl, or 
forms a keto group together with R3. 

22. A compound according to any of claim 18-21, wherein R5 is NO2, CN, CH2CN or 
CO2H; 

23. A compound according to any of claims 18-22, wherein Be is Me, or CF3. 

24. A compound according to any of claims 18-23, whmin R? is H or Me. 

25. A compound according to any of claims 18-24, wherem Rg is H or methyl. 

26. A compound according to any of claims 1 8-25, wherein X is NH. 

27. A compound according to any of claims 18-26, wherein Y is H, -OH,-OMe, -N 
(CH2CH3)2, piperidime, or 4-nitro-2-ylamino. 

28. A compound according to any of claims 1 8-27, wherein Z is CR? or N. 

29. A compound according to any of claims 18-28, wherein the compound is chosen 
from the group consisting of: 
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(S>'2'-(4-Nitio-3-tnfiuoitntfdiyl^^^ 1*0^ 

(S>2-(4-Nitio-3-1rijBuoromefliyl-phenyl^^ 

2-Mdliy1-2-(3-liydroxy^mtn>-itoy^^ 

[H3-Me%M-iutio-]te:i^aiiim^^ 

(S>2-(3-Med^-4-iiilnhpiienylaa^ 

[l-(6-Me%l-5-mtio-i5nMne-2-y^^ 
(S>2-<6-Mediyi-5-iuln^pyridiih2ylamino 2-phei^lreaiaiiol; 
(S) -2-(6-Me%l-5-nitn>-pyiidme-2-^amino>3-|^^ 
(S>2-(6-Mediyl-S-]utnD-p!yik!m-2-ykii^^ 

PL) -H^C^^Ott>^^tiB^ -propan- l-ol; 

(S)-2-(6-MiBflq4*S-xntaD-2rpyndoi»2-34^^ acidt 

(S)-2-(6-MEflQif>5-]iitiD-]](yiidiQ^ 

2-(23-Dnncfl9l-4-nilio-pheitylani^ 1.q]j 

(S)-2-(3^-Dimeiiyl-4-mtn>-pheDy1ai^ Uol; 

4-(2-Hydroxy-l J-cBinefii^c%lammo>2-t^^ 

4-(l-IfydiojQfmefli^<^lopeii^rlan^ 

(SH-(l-HydR»Qanefiqj-c^^ 

at>4.(l.Hydiaxymeflqii-lmty!^^ 

(S)-4.(l-Hydraxymc%i-bufylaiijto 

[4-(pt). 1 -HydraqraM^i-lratylmi^ 
[4-((S>l.IiydrojginK%l-3-ineflq^ 

6-(2rHydiD3Q^I4-dmieaQd-efiQiami^ 
4-(2^Hydro3Q^lJ.dmcfl9«.e%binmo>2,3K^^ 




in whidi R,, and 2 arc as defined m fte folkn^ 
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R9 
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CH) 
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4-9-Hydioxy-l,l-dbnB%Ve%Ianm»^ add; 
(6-M^fliylr5-iutiD-2-py[idiii-2-y]aii^ meAyl estci; 

2-^defllyl»N•(6-]I16dIylrS-IlitIO»p(^^ 

4 - ( (R) - 2 -^/droscy-l -methyl -ethylamlno) -2*tri£luoromethyl"benzonitrile 

4- ( (R) "l-Furan-2-ylniethyl-2-hydro3cy-ethylaniino) - 2-tri£luoroinethyl-beazonitrlle 

(R) -3-Furan-2-yl-2- (6-]net2zyl-5-iiitro-pyridiii-2-yIaiiiino) -propan-l-ol 

2- (6-Methyl-S-nltro-pyridln-2-ylamlno) -heptan-l-ol 

3- Cyclopeiityl-2- (6-iaethyl-5-nltro-pyrldin-2-ylamlno) -propan-l-ol 
2 - ( 6 -Methyl * 5 - nitro-pyrldln- 2 -yl sulf anyl ) - e thanol 

[ 1 - ( 4 - Fluoro - 3 -me thyl - phenyl amino ) - cyclopentyl ] -methanol 
1- (4- (2 -Hydroxy- 1, l- dimethyl -ethylamino) -2 -trifluoromethyl -phenyl] -ethanone 
1- {4- ( (S) -l-Hydroxymethyl-3-methyl-butylamino) -2 -trifluoromethyl -phenyl] -ethanone 
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1- [4- (X-Hydroxyraethyl-cydopentylaminoJ -2-trlf luoromethyl-phenyll -ethanone 

tl- (4-Hethaneaul£onyl-3-methyl-phenylamino) -cyclopentyl] -methanol 
2, 2-0imethyl-3- (6-iaethyl-5-nltro-pyridin-2-ylamlno) -propan-l-ol 
2, 2-OlmeUiyl-3- (3-methyl-4-nitro-phenylaniino) -propan-l-ol 

4- ( <R) -i-Benzylsulf anylmethyl-2-hydroxy-ethylamino) -2-trif luoromethyX-benaoiiitrUe 
(R) -2- (S-Kethyl-S-nitro-pyrldlii-2-ylanino) -S-phenylnethanesulflnyl -propan-l-ol 

4- ( (R) -2-Hydroxy-l-phenylntetlianesul£inylmethyl-etl^lanilno) -2-trif luorometliyl-bensoa 

Itrile 

(1- {4-Nitro-pheziyIamino) -cyclopentyl] -methanol 
(8) -2- (4-Nitro-phenylamlno) -pentan-l-ol 

(SI -4-Methyl-2- (4-nitro-phenylamino) -pentan-l-ol 

El- (2-Bromo-4-nitro-phenylamino) -cyclopentyl) -methanol 

(S) -2- (2-Broino-4-nitro-phenylamino) -pentan-l-ol 

(S) -2- (2-Broino-4-nitro-phenylaniino) -4 -methyl -pentan-l-ol 

30. A compound according to any of claims 18-29, wherein Ri or R2 is a Ce-Cio 
aiythio comprising an aiyl-substituted sulfur-containing C1-C10 alkyl group. 

3 1 . A compound according to any of claims 1 8-30, wherein in Ri or R2 the 
alkylsulfiir is substituted with a Q aiyl group. 
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